Determining the properties of nano-magnetic structures is extremely important for the development of data storage devices that contains these nano-magnetic shapes and structures. In perpendicular recording from the point of view of transition demagnetization it could be true that: the ultimate recording density for perpendicular recording is therefore not limited by the transition selfdemagnetizing effect. One of the serious problems in conventional magnetic recording media is this superparamagnetic limit when making the grain volume smaller. Thermal stability is one of the main issues for developing high density recording and thus much effort has been made to overcome this problem.
Introduction
Multilayer thin films (like Co/Pt) are well known for their high magnetic anisotropy, and the origin of this high magnetic anisotropy has been the subject of interest for many researchers [1] . Demands for the continuous increase in the data storage density bring the challenge to overcome physical limits for currently used magnetic recording media [2] . Magnetic nanostructures are subjects of growing interest because of their potential applications in high density magnetic recording media and their original magnetic properties [3] . Patterned magnetic media could be a way of realizing ultra high density storage media. Recently, demonstrations of areal recording density over 60 Gb/in 2 in both longitudinal and perpendicular magnetic recordings have been successfully made [4] . Determining the properties of small magnetic structures is extremely important for the development of data storage devices [5] . To find the relation between particle shape and magnetization direction is another interesting task for micromagnetic modeling.
Magnetization Processes
Better understanding of the micromagnetic processes in magnetic recording media is essential for developing novel materials for future ultrahigh density recording [6] . Good understanding of the noise mechanism in magnetic recording is required for developing heads and media for future applications [7] . In perpendicular recording, the magnetization pattern corresponding to the bits is provided perpendicular to the plane of the medium [8] - [10] . The information is being stored in vertical domains or other structures of uniform magnetization [11] .
Nano Magnetic Structures on Ultra Thin Multilayer
The magnetic properties of an ultra thin multilayer can be patterned by controlled ion beam irradiation [12] . The basic step in this technique is to control the changes in the magnetic properties induced by the irradiation process. In nanomagnetic length and dimension two characteristic length scales have to be considered in magnetic materials [13] :
1. Distant to nearest neighbour because at the atomic level, because magnetic force is dominated by nearest neighbour exchange interactions between magnetic moments.
Micromagnetic modeling of the behavior of a nanostructured film describes the magnetization process, but requires a high calculational effort and long computation times. Furthermore, it is difficult to predict changes of the macroscopic physical behaviour due to variation of parameters. Phenomenological models, on the other hand, are very useful to simulate the behaviour of the magnetic material under the influence of varying parameters, especially when the parameters are based on physical constants. 
Samples Test
An assembly of ferromagnetic amorphous nanoparticles has been prepared by heavy ions irradiation of paramagnetic YCo 2 thin films [14, 15] . Several irradiation experiments carried out on YCo 2 samples have shown that fluences on the order 10 12 U ions/cm 2 causes changes in magnetic properties of the samples [15] . Important changes are reported to take place after the irradiation:
1. change of spontaneous magnetization, coercivity H c , initial susceptibility χ 0 and the magnetizing field H k (in the irradiated areas as a result of the irradiation process [15] , and 2. So that in the samples irradiated, a distinct change of the anisotropy perpendicular to the film plane was observed [14] . Figure 1 shows the measured hysteresis loops of three YCo 2 thin film samples at T = 300 K perpendicular and parallel to the film plane after U ion irradiation with different fluences [14] .
Stored Nano Information Stability
The information stability for the above three irradiation cases could be calculated for different cube of nanostructures (volumes) and by using the Equation (1). The anisotropy energy ku [J/m 3 ] for the nanostructures is given as
Hence by different irradiation also different k u of the nano magnetic structures, hence other stability factors for the stored bit information on the single dots. Table 4 show the stability condition for the samples of YCo 2 at T = 300 K. Table 4 6. Conclusion
The rapid development of magnetic recording leads to a large increase of the bit density. Multilayer thin films with perpendicular magnetic anisotropy devices may play an active role in the development and establishment of future storage technologies. Patterning magnetic media is a potential solution for ultrahigh density magnetic recording. Thermal stability is one of the serious issues for developing high density recording, and thus much effort has been made to overcome this issue. The idea to use a regular array of physically isolated grains/dots promises an improvement in thermal stability of the recorded bits . Magnetic nano-structures are subject of growing interest because of their potential applications in high density magnetic recording media and their original magnetic properties. The magnetic energy of stored information is important for evaluation of the thermal stability condition of that information (bit or nano magnetic structure). Multilayer thin films with a perpendicular magnetic anisotropy devices may play an active role in the development and establishment of future storage technologies. Samples of YCo 2 thin films were irradiated with different fluence values. The measured magnetizazion curves clearly show a perpendicular aniyotropy on the nano magnetic dots of the thin films. The shape of the hysteresis loops depends strongly on M s and H c is inversely proportional to M s and χ 0 is proportional to M
